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w m • 

7— if (Histone Acetyltransferase); HAT) £ fc * h Vj&T-tr^vWtgl^f ( t ^ h yf7t 
^ y — tf (Histone Deacetylase); HDAC) £ 7^l-±o T$iJ#P $ HT V ^ <5 £ <h 
bixT^^, IrKoi*© HAT afet^t HDAC 3&S|PI^$^-?:«)te¥WIiS{C*3rt5 

fiStt*S$8^*tlTV>5 (Ogryzko.V.V. et al Cell 87, 953-959, 1996, Brown,C.E. et al 
Trends Biochem.Sci. 25(1), 15-19, 2000, Grozinger.C.M. et al Proc.Natl.Acad.Sci.USA 96, 
4868-4873,1 999) „ 

zmmiz, mfafoicMT±?-/Htty hiszwmzit. hdac m&ftm&&irz>z.b 

tfUftiX VZatbtlX^IZ. (Counsens,L.S.et al J.Biol.Chem. 254, 1716-1723, 1 979) 0 
'&%Lmmmm<D Trichostatin A(TSA)l*mi&mM<D&±, b (Yoshida,M. et 

al Cancer Res 47, 3688-3691, 1987, Yoshida,M. et al Exp.Cell Res 177, 122-131, 1988) % 7 

sts*. uftmuLiz hdac zm^itmifrb tsa hdac »#are*>*- 

ktfWbfrkteitz (Yoshida,M. et al J.Biol.Chem. 265, 17174-17179, 1990)„ 

hdac mmma. ms^mmw±. mnu^mm^miE^it. #<mm. r*° h- 

T^S (Marks,P.A. et al J.Natl.Cancer Inst., 92, 1210-1216, 2000, Kim,M.S. et al Nature Med. 

7 437-443,200l)o ^fc^rOfdUCb, #J;i iBftfiS. A J* 01 
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(Darkin-Rattray.S.J. et al Proc.Natl.Acad.Sci.USA 93, 13143-13147, 1996) ft b*(D®&ffat%m 

(Steffan,J.S. et al Nature 413, 739-743, 2001), *A«S*<083Wtii (Chen,W.Y. et al 
Proc.Natl.Acad.Sci.USA 94, 5798-5803, 1997) ft }?M« ft£/B <fe btlX& <Q , iTffl ft 

^ (c ft o x , hdac i&sffts & w -f 5 m^m^mm & ^ y ^ 

09*.tf, FK228 (##ffcfcSfcl#J!8h XtrFifc^SftS-ffc^fc A, Bt{J!|;C-(^ 

t^m i 2 $30 o«#*sfe5 0 r tb^^b-a-^fia^ft hdac pt5ftuB£*r u 



OH 





°Y NH o 

rVrV 



s 




*J©iUtt#3IH3;h,-CV.5 0 

[##1^5:^1 ] Nakajima, H.b, rExperimental Cell Research..!, 1998 3l241#, 
M 126-133 H 

I^Wvfcift 1 ] ffl^M WO00/42062 h 

iw^itt 2 ] 0 ^m^mm^m^m 2001-348340 -s^hs 
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BP*>, ■*»WW\ HDAC PlOT«^jattffl^A (I) -C^^tbSx 



■f^y^rff Kffc-g-* Q fcWHfr*-*) %L<ttm (II) t-*5li5f^ 

SK^Hd) -C^$ti5¥M3t^;?r^L^^ote3tS[a] 25 D -349.3° (c0.05, 

T5£(I I )T^$tb5¥E»^^Ld^o«S[a] 25 D -65.3° (c0.20, 

I OH i OH 




s 



(I) 



(II) 
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#S80ili % H(I)fL<|j: (I I) t**^5ry^f Yit^m^tc 

Mt^ ±ih^ (i) xa (i i) -e^^tb^xV^y^K^^^/cfi^tib^M 
i&»$,ot, #<aa(D±s; (i) 5gL<i± (id -e^^tbaxV^y^- K-fb 

m $ -frfcjga^a* ^ to «t o r # h ti z> o ^ m\&to vmmzmc *s ^ 1- 5 ^ 

- (Pseudomonas sp.) Q71576& £ ^ {f 5 CI <b V £ 5 „ ftfttli 
■D00/42062^«fclE«©5B9"C*>* a fc*$ % «»<ii/^- K*-f"* x^f- 
(Pseudomonas sp.) Q71576i LTljfcftnftftAfillSWtt^WJft^l^^fffe-fey^ 
-i-Ste#^FERMBP-6944-§- B 1999^1^85) £ L-CB&^rteSftT^S. * 

S'a-K*'*-.* ^Xt°- (/Vipoma* sp.)Q71576lfcf2, 5^/i>£> ftM £ *lfcm±#J 

#*fcJB^b*lS*gif!j£ Ltd, t°- Q71576tt^Jffl-TS* 
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S*#:x:** % mtT^^^f^, «7:^~?A % ffi»7^-!>^, J£®^© 

boffin, #St<tt20-28 < Cf*jST?fi i *>nS„ ftttlO pHli^4. 5 ~ 9 , 

Kxm±&fe&tiztK i^i-ioB m&. l < It 2 ~ 7 b 
m®imwt^*m<ofctmmLft\,^®mi£M^xttimi-z> 0 

-2, ^ViM";*^ (££ffi&, ^TPD) HP- 2 0, 

Xtt^-Wtf-VS P-9 0 0©J:5«:#att!a*WflStcattS*TBE^«5Sr!a* 

xirMm^^mm^x±ifx^<^t\zx^jm^m^t^m^^mx<m^^ 
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(hplck w®fkw<Dfemiz£v£bizm*t#MffiM~rz>z.k&x*%z> 0 

Stents. 

fl^asaS 9 &ll 1 OOOOmgM L < fit 1 0~5000mg/WiI ^ T- fc 9 , r *i£ 1 0 
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8J<a«fc5ft*fSW[«h JEW. B*jW«r£#LTVvC*>.fcv\, 

S«!ft7k^*a5. S&»Sy©*r*R3J£ LTfi, mtf/ptVy 

$e>fc«?Kfc8k wj, %\m. %im. &fe<£M. ®Mffimi<D£?tm 
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if^ifuV K^(PVP), «Kyx^U>^y=«-yKPE0)#©7lc»ttW^ **** 
h(HPMCP), ^^T^y/^^-^^ T ^ y/l/ ^ fi ^ (^K7^yms, 

^ x ^tt, 78-82,(l988)#BS] 0 



0 i ffc£fc Q © 'h-nmr h/i^^-f 0 

EI 2 fi, jk-^fe q co 13 C-NMR h^^-fo 

®3f± % MR©'H-NMR^^ h^^fo 

0 4 |* % R © ,3 C-NMR h/l^jjrf „ 



^a^-^iog, #xh**-^20g, #y-?^h^5g, BH^*;^ 
■Mg, ^©TklL^r^tf^iffi ( P H7.0)100mL£, 500mL^©H:% 7y7 a U 120 

Q71576«Sr*#»oT«*L % 28<C, 200EICi/^O*#'C3BIIHiS«*L, Si&3t 

ft*2g, L-y^f^S^l-TR^g, *it*lL**tr** (pH5.0) SrIOOmL 
ro500mL»©=A7 7^=iK:^ttU 120°CT'20^F^g roMfcflftEWff 
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s STR-PREP-ODS-M (20 X 250mm) RXfT±h~b ]) /WtK (30/70) £ffl^fcHPLC (tfi 
it9ml/min) «i?9 3gLttU &&B#^28#^ib36#<7)iIj# 1 ®# 1 £i£j£T 

-Cjt^BL, ^^y-/KC^«L/cm, £ b^COSMOSIL (20 X 250mm) RXfT± b 
=-bV /V/025% F!)7D ng^TK (40/60) ^ffll/^cHPLC (flftig9ml/min) £fTV\ 

m$tmirZ>Z k^£<0<k£®Q 5.6mg£, ®# 3 £M3£[§-f 6 r t fc J; 9 fl^tJR 
ll.8mg£#fc„ 

^Vu^-xiOg, hx^— f-20g, ^y^7°h^5g, ^e^^^5g, /i-v"7 
A4g, M7klL£*atfigit!> (pH 7.0) lOOmL^, 500mUg<7>H£ 77^ = (-#&U 120°C 

Q71576*^^®oT^St, 28°C, 2WW&/ ft<T>%iWX 3 H ffligaJgtil U 
Mt§»<tLit 0 ^(^ifB^IKHi^^OOmL^SL^cDH^^^^^^aL. 120^ 
T^O^M Lfc m(C^-^®^^^2%rofiJ-g-C^Sl^ 28°C, 2000^/^^ 

&&X3 Bmmmmmu m~^mtmmtvtz 0 m^mm^ 3001^^-^7- 

* >?-iZ-?>=-y h50g. tfll-^h^Sg, ^]3idr^5g. M-^^v'^A-bTKfPt) 
2g,L-i/^^^0.5g > L(-)-7 P o y V0.5 g , 7k37klL£"atP*Sfl!l (pH5.0) 200L£tt&#-, 
120t:-C20#«®L;/c o ^tL^^-M^*^$rl%^#J^T^@L. 20°C. 40@^/ 
ft. §^200L<Diim*^^#-C'7 0 F^lg* Lfc 0 

^©J: LT^#L/cm#^200L £$t$repH3.0 KHfiU ->t-/U^M 
T'K#£±f*&<tl;:#8tU-;: 0 ro±M^20L<D^-^^^-^HP-20 (ZH^Il 
ttM) Lfc*}^ 18cnu 150cm tf># y A£iIig£-g:T, gftfc^^SrM 

£-tfc„ Jfcl^-C 50L (D^T^X^Ltcm. 30%^^y-/U7k40L, M^T30%T-1r 
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h>7kiooL7?afc#L-T\ ? y 6ol *m^x mfc&VdzmmLtc 0 -<d 

-<7>ct 5 LT^fc&ttM^ 21.5g £ YMC PACK Pro C18 20X250mm (YMC)&l>*T 
irh-hy/WTK (40/60) OH^c HPLC (« 8ml/min) Ci»)lL#U <&J$B#ffl 

i8.o^^ i9.8 ^®5>i^#fc 0 m#i nTkmeLtftzz-emim. m&imu 

ZblZ YMC PACK Pro C18 20X250mjn (YMQ&W ? J -Mfc (60/40) Zm^tc 
HPLC (« lOml/min) fO&^LttU Mfi2 (TOf|l7.6^) 3 (&#£ 

B#RH21.2#) Sr#7c 0 B^2tt7lc^ < b^5*T-«^, ^^-TS^itCiO-fb 
1^>Q80mg£#fc o ®#3 tojc^&t ^S^T^iM, ^^bfct^^^y^ 
^S,^ H f5 ^ ir J; *9 R 287mg £#fc 0 

nmr ^^r- h £^§eni 1 - 4 ic^-r. 
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Frv1 25 rv 


— 34Q 3° (r0 05 MeOH^ 


— 65 3° (c0 20 MeOHl 




C 20 H 31 N 3 O 6 S 3 


C 22 H 3S N 3 0 6 S 2 


iS#a*te«*#*r(FAB) 
W-JHt 


506.1442 (M+H) + 
506.1453 


502.2059 (M+H) + 
502.2046 


3&£1- oT^ B# I|5xa" *K 7 A 
^max MeOH nm( £ ) 


265 (1600) 


End absorption 


1 v max (KBr) cm' 1 


3320, 2960, 2930, 1740, 

1660, 1550, 1510, 1430, 
1320, 1260, 1160, 1040 


3380, 3330, 2960, 2930, 2880, 

1740, 1670, 1540, 1520, 1430, 
1360, 1300, 1270, 1160 





fbfr* Q {t:^#3 r 

%>zgM,im&tzzt&m%;Z> 0 ^©t^ (i ia) r-^tisx:/^^ 
m*. ik^Q&xmtmmzwhcm^ftmzm-rzt^z-htiz (#§n2ooi-354694# 
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(I la) 



*»wfb-&4fctt, mmumm^-rxo^ hdac k»«s/b*#u £/ct hmmm 

HMWIt LTJi, B Bfcft &Jt#MWe>*i5 0 

IWiJl :HDACP1$K^ 
(1) HDAC©a^ffi 

t heifers* K562 mmxymMLtzmz^mbvxm (Yoshida,M. e t ai 

J. Biol. Chen 265. 17174-17179, 1990) IC^oTttftU ^<D»iti7££ Q Sepharose FF 
(7 7/^'>7|±; 17-0510-01) 0-0.5M(DNaCl (Dlft^ia^J:^ HDAC 

©£P#ttSi£?Tofc 0 *W^HDAg»«[l5iril y ^K*y i>A (pH7.5) > 5%^y-ta- 
A\ 0.2mM EDTA] T@#f&?rofc 0 
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(2) HDACPl*ffitttf)$J£ 

Nare, B. et al Anal. Biochem. 267, 390-396, 1999 \Z'&^X&&£tltc^ tt? 
y it [ 3 H ] T ± f- ;V k * h > H4 / f K ( aa 14-21 : 
Biotin-Gly-Ala-[ 3 H-acetyl]Lys-Arg-His-Arg-[ 3 H-acetyl]Lys-Val-amide (Amershara 
Pharmacia Biotech tth C 3 H] Tir^vWk * h y ^P&iE-fSo) £ HDAC Pl^T y 

[ 3 H] T-tr^/Pfc-X 60*iM 9 Jf-it* W MDTT) HDA 37 

MM}C«L^tl^25 M l fc, (1) T'ftM- WtfcHDAC®^25/zl £«rft-&L£iB 
tt2HW^fci, lM«^50 M l»tT^^f?lh^-fr, ^ICSflif 
JV 800^1 *ADX.8I'& ' ifrC>t:frl\ ffl?Bk*fvWS 400m l ^^yf^?-^7^ 
fc«JRU 5ml ©v/yf^^-^SiUilU: [ 3 H] ftKoJMtEHSfciftfcS'S' 

^-cS'J^brto 

**2Misa»u ±ib^t ytj&?f o^tx\ mm<o hdac KfcH-aiMiStt&fc 

ttLfc. • ■ 

*%W<Dit&® QRVR ft HDAC PlSSte*^ U - WCft 10nM Oft^tCfcV^ 

T 50%^±<D HDAC g£§*!P.RW£t4£^ Lfc 0 
KM 2 : k hftfflttfc^Sffll&gftttlfflttft 

96 ftx* r-?V- h^lCk WiDr Sjffijfe, fcSVMit MSifolSfcfe K562 

M£ 5X10 J WwelUC^5 ct 9iiU 37<C. 0. 5%C0 2 -T i"*^-*— 4»-?J&£ L 
fc. 18Nf^ % JfrJft-CMfr* Lfc*«t (DMS0) doit/a^roSS^k^QXfiR SrSS 
7JPL37°C. 0.5%C0 2 -f bfc 72 B#R3JgSlLfc. ^0J!&CO±# 

5g^r Alamar Blue (BI0S0URCE th) £/B^T$J^U 0. 1% DMS0 j^n • &J®£> 9 *3 £tf 
0. 1%DMS0 KM • L©&#©9J£ffi£-t;h,*?ix 0%Pfl*» 100%P1^£ LX{k&Vo& 

m&(ommm%it*fr, mmzswmm-tzmg. a™m * logistic [ej^tct 

ffi Lfc„ Q <£> WiDr K562 SttJ&igJitPIW© IC50 fittt 
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ZftZtl 3. OnM 1. 4nM, $. fcik&Vo R <D WiDr £T>*K562 mi&\ZM-f &fflf&mMm.W 
<D IC50M(i^tl^tlO. 9nM&t>*0. enMT^^^Wipif^^^^^ 

35mm-rV y ^ *KK562#fflJi&£ 1. 5X 10 8 fi/r-f y S^fcfc* £ 5 M U*©», 
ft* (DMSO) *J:tJW*©M "(0.3-30 nil) ©fc^QXfi R *W»U 0.5% 

fc. iS^»;:«t «J0lteUfclBjait«*K: TEN buffer (10 mM Tris HC1 (pH8.0), 1 mM 
EDTA, 1% NP-40, 1 tablet / 10mL Complete mini (Roche &))&WMU *±"C 10 

BftlflifellLfc, JS'C^ItfciOi^a^SriajRIl, 5 ^ft©Tir h^ < ^^l-g•L-20 c C-e 
(UPSTATEbiotechnology tfc) HRP «tt$t9^?ftft: (Amersham 
Pharmacia Biotech ft) fcttfl U ECL (Amersham Pharmacia Biotech ft) fcTISftS: 

ttw m^, q x« r ^m^>y/^nmmmm^>^Matm txmmx* 



«T©EW*©»ftaL<223>»C»4jArtificial Sequence] ©ffclU S. 

3#SS^7#gCDT$y^Xaa^t^{CN 6 -[ 3 H 1 ]acetyllysiner'feSAX^^^t 
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it m <d m 
i. ^. ( i ) ^l<« (id x-^ztizf-y^?^ Y\t^m^tc^fih(Dmm 



349.3 0 (c o.o5, * *%~rz>^t ttw&t-t^?^??- 
MM 25 D -65.3° (co.2o, zGi-z^tzwrnt-tzry^y 




s 



(i) 



(in 
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